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Selection System For Generating 
Efficient Packaging Cells 
For Lentiviral Vectors 

BACKGROUND OF THE INVENTION 

Generation of efficient packaging cell lines for lentiviral vectors is hampered by the 
cytotoxicity of some of the products of the gag and pol genes. Thus, it is desirable to have 
inducible expression of gag and pol so that optimal clones that will express gag and pol at 
high levels when needed can be selected in the absence of gag/pol expression. 

5 SUMMARY OF THE INVENTION 

A method for selecting cells which express gag and pol and thus are useful as 
packaging cells is obtained by linking a selectable marker to the gag/pol expression cassette 
of a packaging vector in such a way that the marker is expressed by the same promoter which 
controls expression of the gag/pol genes although expression of the gag/pol genes is 
10 suppressed. Efficient expression of the marker predicts efficient expression of the gag/pol 
genes on induction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 depicts a recombinant vector which exemplifies the instant invention. 
The gag/pol sequences are flanked by splice donor and splice acceptor sites. Also contained 
15 within the splice donor and splice acceptor sites is an RRE (Rev responsive element). 

Figure 2 depicts the mechanism by which a vector containing an RRE would 
provide inducible expression of only the marker gene, in the case of the exemplary 
recombinant vector of Figure 1, the marker is CD4. In the absence of Rev, splicing occurs 
between the splice donor and splice acceptor sites thereby eliminating the gag/pol sequence. 
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Only CD4 is expressed. When Rev is present, splicing does not occur and the gag/pol genes 
are expressed. 

Figure 3 is a graph depicting the amounts of p24, a product of the gag gene, in 
culture medium when cells containing a vector of the instant invention are propagated in the 
5 presence or absence of Rev. Two different vectors were used, MDH spl CD4 and MD L g/p 
RRE. In both vectors, the gag/pol genes are framed by splice donor and splice acceptor sites 
and thus p24 is expressed when Rev is present in the culture. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention takes advantage of the splicing control mechanisms of HIV and 
10 other lentiviruses which regulate expression of the late viral genes, gag/pol and env, by 

means of a cis acting KNA element, RRE, and a trans acting regulatory protein, Rev. By the 
strategic placement of splice control elements, a switch in a gag/pol expression construct 
allows expression of a downstream selectable marker gene in the basal state and of the 
upstream gag/pol genes only on induction. As both genes are driven by the same constitutive 
15 promoter, operation of the switch allows for gag/pol induction to an expression level related 
to that of the selectable marker. 

Three features operate the switch: 1) the gag/pol genes are contained within a splice 
donor site and one or more splice acceptor sites, wherein the sequences of the acceptor sites 
do not match the optimal consensus splice acceptor sequence (Lewin, "Genes", John Wiley & 
20 Sons, NY) upstream of the marker gene; 2) the gag/pol genes contain sequences which 
antagonize the expression of gag/pol (Schneider et al., J. Virol. 71:4892-4903, 1997; 
Schwartz et al., J. Virol. 66:7176-7182, 1992); and 3) the gag/pol genes are linked in cis to 
the RRE element as well as being separated from the Rev coding sequence. 
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A promoter which controls the expression of both gag/pol and the marker gene is 
situated operably thereto, generally upstream from the gag/pol sequences. 

The RRE/Rev regulatory system is found in lentiviruses and thus, that of HIV-1 or 
any other lentivirus can be used. Also, any other trans complementing regulatory system 
5 which results in selective splicing which would control the expression of gag/pol as described 
herein can be used in the practice of the instant invention. 

The first two features combine to suppress gag/pol expression in the basal state. The 
third feature allows for Rev-dependent stimulation, i.e., induction, of the export of unspliced 
RNA and consequent expression of the gag/pol genes. 

10 Regarding the splice sites, a combination of an efficient splice donor site, such 

as that of the 5* major splice donor of HIV, and one or more splice acceptor sites, wherein the 
splice acceptor sites do not match exactly the optimal consensus, are used. Therefore, the 
splice acceptors of interest are those an artisan would recognize as not being that efficient, 
strong or good. Nevertheless, the splice acceptor sites are operable, albeit at a suboptimal 

15 rate of efficiency. The suboptimal splice sites appear to allow for more efficient expression 
from unspliced transcripts by the Rev-RRE system. An example of such a suboptimal splice 
acceptor site is that of the third exon of the HIV-1 tat and rev genes. 

Non-lentivirus splice donor and splice acceptor sites also can be used in the 
practice of the instant invention so long as the splicing, and hence expression, of the gag/pol 
20 genes is controlled by the presence of a trans acting factor, such as Rev. 

The intrinsic instability of the lentiviral gag/pol coding sequences, and particularly the 
sequences contained in the intron, counteracts expression in the basal state from unspliced 
transcripts that may accumulate due to the suboptimal nature of the splice sites. Any 
sequence which is known to be associated with the instability of transcripts can be used in the 
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practice of the instant invention. Instability sequences, however, such as those identified 
described in Schneider et al. and Schwartz et al., supra, in the gag/pol sequence, may not be 
strictly required for the operation of the switch. 

Any of a number of possible selectable markers can be used. Markers which are 
5 readily detectable are desirable. For example, the marker may be a cell surface molecule, 
which is antigenic, such as a CD molecule or lymphocyte antigen, or a light-emitting 
molecule, such as green fluorescent protein. An artisan is free to select a selectable marker of 
interest from those known in the art. 

The methods for cloning the various elements of the instant invention into a vector of 
1 0 interest are known in the art. 

As a means of introducing yet another level of regulation, expression of the trans 
acting splice regulatory elements, in the case of HIV- 1, Rev, can be inducible as well. In the 
presence of a separate inducible Rev expression construct, the expression of the gag/pol 
genes becomes inducible. For example, expression of Rev can be inducible using the 
15 tetracycline dependent regulatory system of Ory et al. (Proc. Natl. Acad. Sci. 

93:1 1400-1 1406, 1996) wherein Rev is subcloned adjacent to a tet operator. In the presence 
of tet, Rev is not expressed. However, when tet is withdrawn from the medium, Rev 
expression occurs. 

Other known regulatory elements can be used as known in the art. Thus, a 
20 suitable and known promoter can be place operably in the construct to regulate expression of 
the gag/pol and marker genes. Other regulatory elements, such as a polyadenylation site can 
be used as desired. 

Moreover, various modifications can be made to any one element included in 
the vectors of interest to remove undesirable activities or to enhance desired activities. The 
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artisan can rely on the known activities of the elements contemplated and can practice known 
techniques to effect the desired changes, for example, deletion of sequences by selective 
subcloning, inactivation of a gene by site directed mutagenesis and so on. 

An advantage of the instant invention is selection of optimal packaging clones 
5 for vectors, such as lentiviral-derived, and particularly, HIV-derived, vectors. Using a surface 
marker for the linked selection, a population of stable, high-level expressors can be sorted on 
transfection of the constructs, and subsequently as often as needed to maintain performance. 
In previously described linked-selection systems, expression of the marker gene is coupled to 
the expression of the desired gene and cannot be operated in the reverse direction. 

1 0 The instant method also can be used to select packaging clones for lentiviral 

vectors other than HIV-1, either using the HIV-1 Rev-RRE system, or homologous elements 
of other lenti virus, so long as the homologous regulatory elements functionally operate 
equivalently to yield selectable splicing of the gag/pol sequence in the presence of an inducer 
molecule located in trans to the coding sequences of interest. 

15 The invention now will be exemplifed in the following non-limiting examples. 



EXAMPLES 

A packaging vector, pMDH L g/p RRE Spl CD4 (Figure 1) was constructed to 
include the following: immediate/early enhancer/promoter of the human cytomegalovirus 
20 (CMV); HIV major 5' splice donor; HIV gag/pol coding regions with optimised translation 
initiation sequence fitting the Kozak consensus sequence (Dull et al. J. Virol. 72:8463-8471, 
1998); HTV RRE element; HIV splice acceptor sites from the 3 rd exon of tat and rev; human 
CD4 coding region; and rat insulin poly-adenylation sequence. 

5 
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The lentiviral packaging vector pMDH L g/p RRE Spl CD4 allows for 
selection of high level expression of the surface marker CD4 with very low expression of the 
HIV-1 gag/pol genes. Due to the linkage of the CD4 marker to the gag/pol genes, high 
expression of CD4 correlates with high inducible expression of gag/pol. In the absence of 
5 HIV Rev, splicing of the gag/pol sequences between the HIV splice donor and acceptors 

yield efficient expression of CD4 without appreciable expression of gag and pol (Figure 2 A). 
In the presence of Rev, the RRE-mediated export of unspliced gag/pol message allows 
expression of the gag pol proteins (Figure 2B). 

The pMDH L g/p RRE Spl CD4 plasmid was transfected into 293T (Dull et 
10 al., supra) with or without a Rev expression plasmid (Dull et al., supra) and with a 

combination of other plasmids required to generate lentiviral vector delivery of a selectable 
marker, green fluorescent protein (GFP). 

About 4xl0 6 293T cells were plated per 10 cm dish the night prior to 
transfection. CaPC>4 co-transfection of the following plasmids was performed: pMDH L g/p 

15 RRE Spl CD4, 7^g (HIV-derived gag/pol expression plasmid); pRSV Rev, 2.5^ig; pCMV tat, 
lUg; pMD VSVG env, 3.5 ng; and pRRLhPGKGFPSIN-1 8, lOfig (a self-inactivating HIV- 
derived transfer vector carrying a green fluorescent protein coding sequence linked to a PGK 
promoter). Identical transfections also were performed without the pRSV Rev plasmid, and 
with the parental packaging vector pMD L g/p RRE in place of pMDH L g/p RRE Spl CD4. 

20 Twenty hours after transfection, fresh medium was added and 24 hours later, conditioned 
medium was harvested for measuring the content of the HIV gag product, p24, by 
immunocapture (Dupont) and for assaying transduction. The transfected cells were 
harvested, incubated with phycoerythrin-labelled anti-CD4 antibodies and analyzed by FACS 
for phycoeiythrin and GFP fluorescence. 
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The transfectants were analyzed for expression of both CD4 and GFP, with and 
without HIV Rev. In both cases the vast majority of cells were doubly positive for CD4 and 
GFP. As expected, the average expression level of CD4 was higher in cells not expressing 
Rev. Expression of basal levels CD4 in the presence of Rev is due to the fact that Rev does 
5 not prevent completely the splicing of RRE-containing transcripts. 

Similar transfections also were performed with the parental packaging vector pMD L 
g/p RRE in place of pMDH L g/p RRE Spl CD4. The vector pMD L g/p RRE expresses 
gag/pol of HIV in a Rev-dependent maimer downstream of a constitutively spliced intron 
derived from the 6-globin gene. Cells co-transfected with the pMD L g/p RRE packaging 
10 vector and Rev expressed gag/pol whereas in the absence of Rev, no gag/pol was detected. 

Expression of the gag/pol genes in the transfected 293T cells was analyzed by 
measuring the content of the gag gene product, p24, in the conditioned medium by 
immunocapture (DuPont). Figure 3 shows the p24 concentration in the conditioned media of 
cells transfected with both packaging vectors in the presence and absence of HIV Rev. The 
15 Rev dependence of gag/pol expression for both plasmid is evident. The plasmid which 

contains the CD4 coding sequence expresses a very high level of p24 protein in the presence 
of Rev, similar to that obtained with the control plasmid. 

Production of functional vector was analyzed by using the 293T conditioned 
medium to transduce the GFP gene into HeLa cells. HeLa cells were exposed to 10 pi of 
20 medium conditioned by cells transfected with the pMDH L g/p RRE Spl CD4 packaging 
vector or the pMD L g/p RRE packaging vector in the presence (a) and absence (b) of HIV 
Rev. Transduction experiments were carried out by plating 5xl0 4 cells/well in 6-weIl plates 
the night prior to infection. The next day, frozen 293T conditioned medium was thawed and 
diluted 1:10, 1:100, 1:1000, and 1 ml of each dilution was used to infect the cells. Twenty 
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hours after infection, fresh medium was added and 24 hours later, cells were analyzed by 
FACS for GFP expression. 

The Rev-dependence of the transduction was evident for both plasmids. Only when 
Rev is expressed in vector producer cells do the target HeLa cells express GFP. Moreover, 
5 the infectivity (transducing units/ng p24) of vector produced by either plasmid is similar, 
indicating that the CD4-linked plasmid operates as efficiently as the control plasmid. 
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We claim: 

1. A nucleic acid construct comprising in operable linkage in the 5' to 3' direction; 

(1) a promoter; 

(2) a splice donor site; 

(3) a gag/pol coding sequence; 

5 (4) a Rev responsive element or functional equivalent thereof; 

(5) a splice acceptor site; and 

(6) a selectable marker coding sequence. 
2. A composition comprising: 

(a) a first expression cassette comprising in operable linkage in the 5' to 3' direction: 

(1) a promoter; 

(2) a splice donor site; 

5 (3) a gag/pol coding sequence; 

(4) a Rev responsive element or functional equivalent thereof; 

(5) a splice acceptor site; and 

(6) a selectable marker coding sequence; and 

(b) a second expression cassette comprising in operable linkage in thte 5' to 3' 
10 direction: 

(1) a promoter; and 
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(2) a nucleic acid encoding a factor which binds to element (4) of said first 
expression cassette, which on such binding regulates splicing at said sites (2) and (5) of said 
first expression cassette when an mRNA is transcribed from said first expression cassette. 
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According to International Patent Classification (IPC) or to both national classification and IPC 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 435/320.1; 536/23.1. 23.7, 23.72 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WEST. DIALOG. EMBASE. MEDLINE. BIOSIS, SCISEARCH 

search terms: nucleic acids, construct, promoter, donor site, gag, pol, HIV. marker, expression cassette, vector, REV 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
X 
X 



US 5,739,118 A (CARRANO et al) 14 April 1998, columns 33-34. 

US 5,716,613 A (GUBER et al.) 10 February 1998, columns 11-12. 

US 5,716,826 A (GRUBER et al.) 10 February 1998, columns 11- 
12. 

US 5,747,307 A (LEVER et ah) 05 May 1998, figs. 4-5, columns 
7-12. 

US 5,693,508 A (CHANG) 02 December 1997, columns 45-48, 



1 and 2 
1 and 2 
1 and 2 

1 and 2 

1 and 2 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



" Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 

'E a earlier document published on or after the international Tiling date 

X" document which may throw doubts on priority claun(s) or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 

O" document referring to an oral disclosure, use, exhibition or other 

means 

P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken atone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



01 FEBRUARY 2000 



Date of 



Tallin go f the intematioi 



international search report 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 2023 1 
Facsimile No. (703) 305-3230 



Authorized officer 

BRETT L. NELSON 
Telephone No. (703) 308-0 196 




Form PCT/ISA/2i0 (second sheetXJuly 1992)* 



PATENT COOPERATION TR^TY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: DEAN H. NAKAMURA 

ROYLANCE, ABRAMS, BERDO & GOODMAN, LLP 
1300 19TH Street, N.W., Suite 600 
WASHINGTON DC 20036 




NOTIFICATION OF TRANSMITTAL OF 
INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



( day/month/year) 

12 JAN 2C01 



Applicant* s or agent' s file reference 
Fl 34322 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US99/24018 


International filing date (day/month/year) 
12 NOVEMBER 1999 


Priority Date (day/month/year) 
13 NOVEMBER 1998 


Applicant 
CELL GENES YS, INC. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(l))(see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D C. 2023 1 
Facsimile No. (703) 305-3230 



Authorized officer 
BRETT L NELSON, 



TERRY J. DEY / 
MRALEGAL SPECIALIST 

Telephone No. { 103TWM<P& CENTER 1600 



Form PCT/IPEA/416 (July 1992)* 
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PATENT COOPERATION TR™TY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
F 134322 


FOR FURTHER ACTION s ^e Notification of Transmittal of International 

Preliminary Examination Report (Form PCT/I PEA/4 16) 


International application No. 
PCT/US99/24018 


International filing date (day/month/year) 
12 NOVEMBER 1999 


Priority date (day/month/year) 
13 NOVEMBER 1998 


International Patent Classification (IPC) or national classification and IPC 
Please See Supplemental Sheet. 


Applicant 

CELL GENES YS, INC. 



FvTm ninL T T Vf" 611 ™™ 1 ? filiation "Port has been prepared by this International Preliminary 
Examining Authority and is transmitted^ the applicant according to Article 36. 

2. This REPORT consists of a total of y sheets. 

□ ^ rCP0rt I" f S ° A aG ^^ d by^ANNEXES, i.e., sheets of the description, claims and/or drawings which have 

Se ^^nH^ , C ^7 A?*? ^ conta1 ^ rectifications made before Iritis Authority, 

(see Kule 70.16 and Section 607 o^tfie Administrative Instructions under the PCT). 

These annexes consist of a total of L/ sheets. 



3. This report contains indications relating to the following items: 
* 1 x| B as i s of the report 
II J~] Priority 

III Q Non-establishment of report with regard to novelty, inventive step or industrial applicability 

I V | | Lack of unity of invention 

V EE1 SteSlnJf^f 11 ^ Artic !!. 35 ( 2 ) ^ regard to novelt y> inventive **P « industrial applicability; 

citations and explanations supporting such statement 

VI Qj] Certain documents cited 

VII J^j Certain defects in the international application 
VIII [^] Certain observations on the international application 



Date of submission of the demand 
31 MAY 2000 



Date of completion of this report 
04 JANUARY 2001 



Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Form PCT/IPEA/409 (cover sheet) (July 1998) * 



Authorized officer " — jT~) 

raw j. D5v^£^ 

BRETT L NELSON MRALEGAL SPECIALIST 

Telephone No. (70 3) 308-lr^*' OLOSy CENTER 1600 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US99/24018 



I. Basis of the report 



1 . With regard to the elements of the international application: * 
fx] the international application as originally filed 
j ^ j the description: 



pages 
pages 
pages 



1-8 



NONE 



NONE 



, filed with the letter of 



, as originally filed 

filed with the demand 



| x) tne claims: 

pages 9-10 

pages NONE 

pages NONE 

pages NONE 



— , as originally filed 

. , as amended (together with any statement) under Article 1 9 
__ , filed with the demand 



filed with the letter of 



[ xj tne drawings: 



pages 
pages 
pages 



1-3 



NONE 



NONE 



filed with the letter of 



, as originally filed 

, filed with the demand 



I"*] ^ sequence listing part of the description: 

pages NONE 

pages NONE 



pages 



NONE 



, filed with the letter of. 



, as originally filed 

_ , filed with the demand 



2 " Sn?^^^ Ltt r fiU ? ge ' ^ th ? 1 el f nents niarked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
Q the language of publication of the international application (under Rule 48.3(b)). \ 

□ the language of the translation furnished for the purposes of international preliminary exairunation (under Rules 55.2 and/ 
or 55.3). j 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing 

□ contained in the international application in printed form. 
I I flied together with the international application in computer readable form. 
I | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

□ Se « Uence ,ist -g d ° es «* go beyond the disclosure in the 
O teenlwSd 11121 ** infonnation recorded "» computer readable form is identical to the wnten sequence listing has 

4 QF] The amendments have resulted in the cancellation of 

the description, pages nonc 

the claims, Nos. none 
the drawings, sheets/ftg none 



5- Q This report has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)) ** 
* Mf^^f 1 -^? to™ be™ furnished to the receiving tyftce in response to an invitation under Article 14 are referred to 
and70 ?7) originally filed and are not annexed to this report since they do not contain amendments (Rules 70. 16 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998)* 



• * 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


International application No. 
PCT/US99/24018 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . statement 




Novelty (N) Claims none 


YES 


Claims 1-2 


NO 


Inventive Step (IS) Claims none 


YES 


Claims 1-2 


NO 



Industrial Applicability (IA) Claims V2 YES 

Claims none NO 



2. citations and explanations (Rule 70.7) 

Claims 1 and 2 lack novelty under PCT Article 33(2) as being anticipated by Guber et al. (U.S. Pat. No. 5,716,613). The claims 
are drawn to a construct comprising a promoter, a splice donor site, a gag/pol coding sequence, a REV responsive element, a 
splice acceptor site, and a selectable marker coding sequence and a composition comprising the first construct and a second 
construct comprising a promoter and a nucleic acid encoding a factor which binds to the REV responsive element of the first 
construct. Guber et al. disclose a composition for expressing gag and pol comprising a CMV promoter, a splice donor site, a 
gag/pol coding sequence, a REV responsive element, a splice acceptor site, and a selectable marker coding sequence such as 
Neo and a construct comprising a promoter and a nucleic acid encoding a factor which binds to the REV responsive element 
of the first construct (cols. 11 and 12). The composition of Guber et al. is the same as the claimed composition. Theref ore, 
Guber et al. anticipate the claimed invention. 

Claims 1 and 2 lack novelty under PCT Article 33(2) as being anticipated by Gruber et al. (U.S. Pat. No. 5,716,826). The 
claims are drawn to a construct comprising a promoter, a splice donor site, a gag/pol coding sequence, a REV responsive 
element, a splice acceptor site, and a selectable marker coding sequence and a composition comprising the first construct and 
a second construct comprising a promoter and a nucleic acid encoding a factor which binds to the REV responsive element of 
the first construct. Gruber et al. disclose a composition for expressing gag and pol comprising a CMV promoter, a splice ^donor 
site, a gag/pol coding sequence, a REV responsive element, a splice acceptor site, and a selectable marker coding sequence such 
as Neo and a construct comprising a promoter and a nucleic acid encoding a factor which binds to the REV responsive element 
of the first construct (cols. 11 and 12). The composition of Gruber et al. is the same as the claimed composition. Therefore, 
Gruber et al. anticipate the claimed invention. 



(Continued on Supplemental Sheet.) 



Form PCT/IPEA/409 (Box V) (July 1998)* 




* 



International application No. 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



PCT/US99/24018 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII 



Sheet 10 



CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC(7): C07H 21/00, 21/04; C12N 15/00, 15/09, 15/63, 15/70, 15/74 and US CI.: 435/320.1; 536/23.1, 23.7, 23.72 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued); 

Claims 1-2 meet the criteria set out in PCT Article 33(4), because the claimed invention has industrial applicability in the field 
of Biotechnology. 



NEW CITATIONS 



NONE 



Form PCT/IPEA/409 (Supplemental Box) (July 1998)* 



PATENT COOPERATIONTREATY 

From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

DEAN H. NAKAMURA 

SUGHRUE, MION, ZINN, MACPEAK & 

SEAS, PLLC 

2100 PENNSYLVANIA AVE., SUITE 800 
WASHINGTON, DC 20037 3213 




NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 6 1 . 1 (b), first sentence 
and Administrative Instructions, Section 60 1 (a)) 



Applicant's or agent's file reference 

F1 34322 



Date 

(day/i 



wfe 21JUL2000 



IMPORTANT NOTIFICATION 



International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/US99/24018 


12 NOV 99 


13 NOV 98 



CELL GENESYS, INC. 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the date 
of receipt of the demand for international preliminary examination of the international application: 

31 May 00 



2. That date of receipt is: 

fX| me actuaI date of receipt of the demand by this Authority (Rule 61.1 (b)). 

| | the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

on which this. Authority has, in response to the invitation to correct defects in the demand (Form 
PCT/IPEA/404), received the required corrections. 



I 1 ATTENTION: That date of receipt is AFTER the expiration of 1 9 months from the priority date. Consequently, the 
election(s) made in the demand does (do) not have the effect of postponing the entry into the national phase unti 1 30 months 
from the priority date (or later in some Offices) (Article 39(1 )). Therefore, the acts for entry into the national phase must 
be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see the PCT 
Applicant *s Guide, Volume II . 

□ 

(If applicable) This notification confirms the information given by telephone, facsimile transmission or in person on: 



Only where paragraph 3 applies, a copy of this notification has been sent to the Internationa] Bureau. 



Name and mailing address of the 1PEA/ 
Assistant Commissioner for Patent 
Box PCT 


Authorized officer 
Vanessa Clark 


Washington, DC. 2023 1 Attn:RO/US 




Facsimile No. 703-305-3230 


Telephone No. .703-305-6485 l/^ 



Form PCT/IPEA/402 (July 1998) 



